Glycosphingolipids as a possible signature of microbial communities in activated sludge and the potential contribution of fungi to wastewater treatment under cold conditions.
Seven strains of fungi were isolated from activated sludge and identified as Mucor sp., Geotrichum sp., Trichosporon sp., Candida sp., and Trichoderma sp. by 28S rDNA D2 region sequences analysis. The structures of the main ceramide monosaccharides (CMSs) from these fungi were identified as glucosylceramide (GlcCer) consisting of ceramide moieties of 9-methyl-octadeca-sphingadienine (9-Me d18:2), with 2-hydroxyhexadecanoate (h16:0) (Mucor sp. and Geotrichum sp.), 2-hydroxyoctadecanoate (h18:0) (Trichosporon sp. and Candida sp.), and 2-hydroxyoctadecenoate (h18:1) (Trichoderma sp.). Seasonal changes in glycosphingolipids in activated sludge suggest the possibility that microbial flora in activated sludge changes with the seasons, and that fungi adaptable to low temperatures dominate in the cold period, resulting in the maintenance of stable effluent quality. Mucor sp., Geotrichum sp., and Candida sp. satisfactorily reduced the BOD of synthetic sewage at 10 degrees C. These results indicate that fungi in activated sludge can contribute to wastewater treatment in cold conditions.